Vegetation community response ls an important factor determining the potential for improvement of rangeland dormant serrson forage avaiiabiiity through implementation of grazing systems. Heavy continuous grazing (HCC) (5 ha AU") of communal rangelands in coastal southern Somalia has reaulted in a herbaceous vegetation community dominated by short-lived annual forbs of low palatability that provide little forage during the dormant season. Changes in the plant community resulting from implementation of 2 grazing systema were compared: complete livestock deferral (LEX) and moderately stocked shortduration grazing (MSDG) (10-l; 3~30 day, stocked at 10 ha AU"). After 2 years, the LEX pasture was dominated by palatable forba (primarily Comm&e forsku&d and I'moea garckeana), which formed a vine mat that overtopped other herhaceous species. These vines died and decomposed soon after the rainy season ended and thus were not a useful source of dry season forage. The periodic grazing in the MSDG opened the vine mat and enabled grasses to establish, thus grass cover became significantly greater on the MSDG pasture compared to either the LEX or HCG pastures and provided forage for livestock in the dry season.
Little is known of successional dynamics and community structure of grasslands in Somalia. Heavy livestock grazing on communally used rangeland has eliminated communities that where in advanced successional stages. No information is available on rate of recovery and type of response that could be expected if there was a reduction or deferral of livestock grazing. Several studies have recently been conducted on species composition shifts along livestock use intensity gradients radiating from isolated water points (Herlocker and Ahmed 1986; Herlocker et al. 1987 Herlocker et al. , 1988 . Such studies provide information on retrogression of the vegetation community as grazing intensity increases and gives an indication of the plant composition that could be expected for a particular grazing intensity. However, such studies do not provide insight into the rate and pattern of plant succession when there is a reduction in grazing intensity.
The research objective was to document the vegetation recovery of a heavily grazed site when there was a reduction or complete deferral of livestock density. The resultant rate and magnitude of change in species composition and standing crop would give managers an indication of the type of results that could be obtained with these treatments. Increasing dry season forage availability isa primary objective of range management programs in Somalia. Prior general observation indicated that, where rainy seasons are brief but intense, short-lived annual forbs quickly dominate graz- (Forsk) Hayne was maintained at about 20% by fuelwood harvest pressure. The rangeland was unfenced and communally used by seminomadic pastoralists for grazing livestock.
Methods
In October 1985 a portion of the heavily grazed (5 ha AU') communal rangeland (HCG) was fenced to create a 2-ha livestock exclosure (LEX) and a l-ha pasture that was moderately stocked (10 ha AU') using a shortduration system (MSDG) to simulate a 10 pasture rotation grazing strategy (10-I; 330 day). The MSDG pasture was stocked with an standard stock unit (SSU) ratio of 65% cattle and 35% goats. The SSU was based on estimates for pastoral Africa (Brown 197 1) (i.e., 1 SSU equals 1 camel, 2 cattle or 10 sheep or goats). The HCG rangelands were stocked with a livestock animal unit ratio of 67% cattle, 24% goats, 5% camels, and 4% sheep. The size of the treatment pastures was restricted by pastoralist opposition to fencing and the need to keep the pastures small enough to maintain continuous surveillance against trespass. Opposition turned to support once benefits of the study became apparent, illustrating the utility of demonstration studies, particularly where foreign concepts of range management are viewed with skeptism.
Cover, standing phytomass, and litter accumulation were sampled monthly from October 1985 through February 1988. During each sample period, 10, 0.25-m* plots were randomly placed in each pasture. Standing (live and dead) grass and forbs were clipped and litter was collected on each plot. This material was dried at 600 C, weighed, and reported as kg ha-'. In addition, 10 permanent 0.25-mr vegetation plots were established in each pasture. A IO-point frame (Brown 1954) was used to measure cover on these plots each month. In November 1985 and 1987, 10 randomly located 30-m line transects were placed in each pasture. Species composition of foliir cover was determined at 100 points spaced at 3O-cm intervals along each of the transects.
Differences among vegetation communities and grazing strategies were not replicated; the error term in the analysis of variance consisted of the nested variation of the randomized sites within the grazing strategies (Dunn and Clark 1974) . Treatment means were separated by Duncan's new multiple-range test (Duncan 1955 ) at the <0.05% level. The Shannon-Weiner diversity index (Shannon 1948) was used to provide an indices of species diversity for the pastures. Palatability interpretation was based on the ratings of Herlocker and Kuchar (1986) .
RemIts
The seasonal rainfall pattern (Fig. 1) Fig. 1 . Distribution of precipitation throughout the study period annuals which rapidly increased standing phytomass during the growing season but died soon after the rains ceased, resulting in great seasonal fluctuations. There was generally no difference in amount of forb standing phytomass among pastures (Fig. 2) . Grass standing phytomass followed the same seasonal cycle as the forbs. In contrast, however, the amount of grass standing phytomass was greatest in the MSDG pasture (Fig. 3) and lowest in the HCG pasture. Litter phytomass also followed a seasonal cycle, lagging approximately 2 months behind the peak of standing phytomass. Litter phytomass was greatest in the LEX pasture and lowest in the HCG pasture (Fig. 4) . Bare ground reflected these seasonal patterns in above ground phytomass, being greatest at the end of the dry seasons and lowest at the end of the rainy seasons (Fig. 5) . Percentage of bare ground during the dry season was greatest in the HCG pasture and lowest in the LEX pasture. During the main growing season (April to June) there was nearly complete aerial cover in all pastures.
There was a marked difference in species composition between the 3 pastures after 2 years (Table 1 ). The relative cover of forbs was greatest in the HCG pasture and least in the MSDG pasture. Species of low palatability such as the woody forb Zndigofera tinctoria L., and the hard, sharp-seeded Oxygonum sagittatum R. Grah. were dominant in the HCG pasture. Highly palatable vines such as Zpomoea garckeana Vatke, and Commelina forskalaei Vahl., were dominant in the LEX and MSDG pastures. The MSDG pasture had significantly greater cover of grasses; the dominants being of moderate palatability such as Cenchrus ciliaris L., and Eragrostis ciliaris (L.) R. Br. The cover of highly palatable grasses, Leptothrium senegalense (Knuth) W.D. Clayton, and Cynodon dactylon (L.) Pets., was greater in the LEX pasture. Teblc 1. &lathe compoeltloa and specka diver&y of the beavlly grazed common paeture (HCC), tbe moderately grazed abort-durrtlon peeture (MSDC) and the livestock excloeure p&are (LEX). Sampla collected from tbeae altee lo November, 1985 
Discussion
Forb standing phytomass remained similar in all 3 pastures throughout the study, despite the fact that species composition in the pastures was different. This implies that forb standing crop was limited by an environmental constraint, such as water, nutrient, or light availability, rather than by inherent production potential attributable to particular forb growth forms or livestock grazing pressures. Grazing pressure influenced herbaceous species compo- senegalense dominates lightly grazed sites and sites that are grazed only during the growing season. This species had become the most common grass species in the LEX pasture and, based upon the retrogession studies, probably would increase its cover as deferment continued. Leptothrium senegalense is of marginal management use for increasing dormant season forage, however, since it would be expected to decrease if moderate livestock use of the site was initiated (the high crowns being susceptable to damage by selective grazing which would take place in the dormant season). Bunchgrasses which increased under the MSDG system, such as Cenchw ciliuris, are more realistic management goals for providing a sustainable source of dormant season forage. An additional benefit of the MSDG system was that it allowed livestock to use some of the short-lived forb phytomass during the growing season when it was available and palatable.
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